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GENERAL^ ELECTRIC 


SPE FUEL CELL TECHNOLOCT PROGRAM 
PURPOSE; 

To advance the SPE Fuel Cell Technologj' 
In the following target areas: 

* Reduced Fuel Cell Costs 

* Reduced Fuel Cell Weight 

* Improved Fuel Cell Efficiency 

* Increased Systems Compatibilitj’ 
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NASA /JSC Technology Program Phase II 





CENERAL0 ELECTRIC 


A Summan’ of the 1975 Baseline Cell Configuration is as Follows 


Solid Poljoner Electrolyte 

• du Font's Nafion 

“ 5 Mils Thick 

• 35-40?c H 2 O 

• 1200 E.W. 

® Platinized 


® Anode 

* 4 Grams /Ft“ Metal Loading 

* 12.59c T-30 

* 1/4 Inch Stand Pipe 

* 3 Mil Niobium Screen 

* Chemplast Wetproofing 
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6ENIIAI 0 flECTmC 



Fuel C«U N7-6-Z (1975 Ba<ell.ie) 

o - O2/H2 02(rr) R - 0. 0067 Ohm 

- Oo/Hj (165*F) R • 0.0066 Ohm 

□ - Alr/H2 (165*F) R - 0,007 Ohm 
2. 5 X Air Stoleb 

O - O2/H2 (25% CO2 - 10 PPM CO) 

1.25 X itolch (165T) R « 0.0065 Ohm 

X- 02/H2 (25% CO2 - 0.3 % CO) 

1.25 X ■toicfa (16S*F) R ■ 0. 0065 Ohm 
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Fuel C«U NT-«-2 fl97; B*««llne> Fuel Cell NT(IT>- 1-1 16/0 M»| 


o- 

O 2 /H 2 (ICOT) R ■ 0.0067 Ohas 

ti. - 

O 2 /H 2 (120*F) R - 0. 0OT3 OhB! 

A- 

O 2 /H 2 (166Tj R ■ 0. 0065 Ohm 

:i - 

O 2 /H 2 (165T) R • 0.0086 Ohm 

□ - 

Alr/H 2 (165*F) R » 0. 007 Obni 

0 - 

Alr/H 2 (leST) R • 0. 0105 Ohm 


2.5 7. Atr Stoioh 


2.5 X Stolch Air 

o- 

O 2 /H 0 C5% C02 - 10 PPM CO) 

1.125 X Stoicb (165*F) R - 0. 0065 Ofarn 



X - 

O 2 /H 2 (25% CO 2 - 0.3% CO) 

U25 X Stoiofa (165*F) R ■ 0. 0065 Ohn 
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« 

Puil Cell NTflD-1-1 (6/0 Anode - 10 Mill 



o- 

O 2 /B 2 

(12 OT) 

R 

B 

0.0093 Oimi 

O 2 Press. - 

37" H 2 O 

AP 

- ir* EjO 


□ - 

O 2 /H 2 

(lOST) 

R 


0. 0069 Ohio 

Or Ptms. 

- 37" HoO 

AP 

- IT' H 2 O 


o- 

Oo/Hs 

a65T) 

R 


0.0086 Ohm 

O 2 Press. 

- 15 Pslg 

AP 

- ir- H 2 O 


A* 

O 2 /H 2 

(leST) 

R 


0. 0069 Ohm 

O 2 Press. 

- 15 Pslg 

AP 

- 90" HrO 


ti- 

O 2 /H 2 

aesT) 

R 


0. 0107 Ohm 

O 2 Press. 

- 30 Pslg 

A? 

- 15" H 2 O 


J - 

O 2 /H 2 

(165T) 

R 


0.0068 Ohm 

O 2 Press. 

- 30 Psig 

AP 

- 90" H 2 O 


0 - 

O 2 /H 2 

(16ST) 

R 


0. 010 Ohm 

O 2 Press. 

• 45 Psig 

AP 

- ir' H 2 O 


X - 

O 2 /H 2 

{165T) 

R 


0.0068 Ohm 

Oj Press. 

- 45 Psig 

AP 

- 90" H 2 O 
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.*iO 100 150 200 250 300 


Fu»i c«u yrnn-i 

O - Alr/Hj (166T) R • 0.0108 Ohm Air Pre«i. - 37" H2O .5P - 17" HjO 

2. 5 X Stoieb Air 

□ - AIt/Ho aeST) R - O.Oll Ohm Air Pr««. - 15 P»l« AP - 17" H2O 

2.5 X Stolch Air 

O - Alr/Ho (165*F) R *0. 0368 Ohm Air Pr«*8. - 15 Pslg .iP - 90" H2O 

2. 5 X Stoich Air 

^ - Alr/H2 (165T) R • 0.0069 Ohm Air Pr««8. - 45 Pslg .iP - 90" HjO 

2.5 X Stoich Air 
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CENERAL^CUCTRIC 



Fnel C«U NT m - 1 - 2 ( 6/0 Anode - 10 MIl^ 

O - O2/H2 (165T) R»0. 007 Ohm. O2 Preimipe 15 pslg AP-90"H2O 

□ - C2/B2 R«0. 007 Ohm, O2 Pre««ure 30 pelg ^-90"H2O 

O - O2/H2 (16ST) R»0. 007 Ohm, O2 Pre»«ttre 45 p«ig AP-90"H20 

A - O2/H2 (165T) R«0. 007 Ohm, O2 Pressure 60 psig AP-90"H20 

L - O2/H2 (165T) R«0. 007 Ohm, O2 Pressure 75 psig AP-90"H20 
Q - O2/H2 (16ST) R"0. 007 Ohm, O2 Pressure 85 psig AP-90"H2O 


10 


DIRECT ENERGY CONVERSION PROGRAMS 


nal 

\)OK, QUAUTYi 








690 



o 

s 


e 


dr O H ..06 pws ijtd oot - dSV OOT a»«»IOA tT»0 


12 


DIRECT ENERGY CONVERSION PROGRAMS 


Temp. 








GENERAL^ ELECTRIC 



Cell NT 



GENERAL^ ELECTRIC 





e 

© 

© 

o 

O 

o 

o 

o 

o 

o 

© 

o 

© 

ifi 





o 

© 

OD 


© 

© 




© 

© 

© 

© 

© 

oc 

X 

X 


X 


X 


dV O^H ..06 PUTJ Sisd OOT - dSV OOT aSBipA IPO 


14 


DIRECT ENERGY CONVERSION PROGRAMS 






DIRECT ENERGY CONVERSION PROGRAMS 















120“F 


CENERAL^ ELECTRIC 









TASK 1.2 CATALYST nEDUCTlON rEnFOItMANCE 
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VolUi 


6EN{RA10 ILiCTIIC 



r>0 100 ISO 200 250 300 

Fntl C«U NTflT>-2-5 (0.25 mt/cm^ Pt. In Anod«> 

O D.C.V. O2/H2 (120T) R - 0. 0113 Ohm 
• IR Fr«« O 2 /H 2 (120*F) 

Fuel C«U NT -6-2 fl975 Ba— line) 
y IR Fr«« O 2 /H 2 (120T) 
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Days of Operation 
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TASK 1.3 MATERIAl^ PERFORMANCE 



3i 









CENIRAl O ELECTmC 



TiO 100 ISO 200 2S0 300 


Fuel Fuel CeU NTOn-3-1 C MU ChmolMt) 


o- 

O 2 /H 2 (120T) R • 0.0067 Ohm 


- 0;/H; (120*F) R ■ 0. 0075 Ohm 

A- 

O 2 /H 2 (165*F) R - 0. 0065 Ohm 

0 

- 0;/H2 (165T) R - 0. 0062 Chm 

□ - 

Alr/Hj (165T) R • 0. 007 Ohm 
2.5 X Air Stolcb 


- Alr/H, a65T) R • 0. 0062 Ohm 
2.5 x%toioh Air (Initial Peiformnnoe) 

o - 

O 2 /H 2 (26*1 CO;- 0.3% CO) 

1.25 X Stolch (165*F) R - 0.0065 Ohm 

0 

- Alr/H; a65*F) R - 0. 006 Ohm 
2.5 X Stoich Air (11 Days After Start) 

X - 

O 2 /H 2 (25% CO; - 0.3% COO 
1.25xStotoh a<5*F) R - 0.0065 Ohm 
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TASK 2.0 


STACK NT-1 TEST EVALUATION 


PURPOSE ; 

To Conduct a Thorough Performance Analj’sis On 
Single Cell Stack NT-1. 


RESUI.TS; 

* Total Of 353 Load Hours Accumulated 

® May Current - 70 Amps (100 ASF) 

At 125“F and 2 Psig 

Performance 0, 67 Volt 

® Two Automatic Shutdo^^’ns 

(1) Restricted Hydrogen Flow 

(2) Contact Resistance Growth 

PRESENT STATUS : 


Rebuild With Corrective Actions Completed. Restart 
Of Test Evaluation Planned For Next Week. 
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Coolant Cartridge Assembly 
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v)f' 
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Oxidi^e Terminal I’lale 
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Uack Side of Catlimie Coolant Cartridge 
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